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| “Ty ROCKETS AND ARTIFICIAL EARIM SATELLITES — 
- Aptiftetad Barth Sotetiites and the Weather =~ 


a “The following ty the substance ef on article written by a Russion | 
(officer in Sovetshuyn Aviatsiyas = 9 | ee | | 
What can be done to predict the weather more precisely? 


’ oa, _ For a longsrange forecast of the weather in the Northern Hemisphere 
- it is necessary to Itnow the state of the weather ata given moment Pee: 
throughout the Northern Hemisphere. Unfortunately, there are great areas 
that have few or no meteorological stations. For example, there are 
shipboard stations in the Atlantic, but none in the Pacific or Indian 
_, Oceans; this is o serious inadequacy because 2/3 of the surface of the 
| globe is made up of seas and oceans, Land and sea observations on a 
large scale are extremely difficult and costly. 


Artificial carth satellites offer great prospects for the solution 
of this problem. With the assistance of:.television sets on satellites 
_ it will be possible to get a picture of the location and movement of - 
Cloud systems over the entire globe. There would seem to be no problem » 
in getting data concerning air masses and the fronts separating them. 
A system of 3 or satellites would be able to observe ali parts of the 
Earth's surface as they swing around the planet in a period of 1-1/2 to 
2 hours. It will be possible to discover the direction and speed of a 
storms, how cyclones and anticyclones develop and how cold and warm air. 
masses develop. Not only will such satellite stations determine the 
picture at a given moment, but they will detect. the basic tendencies in 
development of the weather on a planct-wide basis. It will also be 
possible to study the movement of the geographical poles which some. ee 
Scientists believe exercises an influence on the. course of meteorological 
processes, In the winter great masses of air flow into Siberia and 
_ there is an accumulation of about. 1h billion. tons of ais; in summer it 
dissipates. Scientists conjecture that this causes. a wendering of the 
geographical pole and this exerts an influence on meteorological 
-, processes ona worldwide scaie. . eok? 


_ Satellites will be able to discover new facts about the radiation. 
ae balance of the Earth, a matter of immense significance tn meteorology. 
Satellite-coliected data conceming meteorological conditions in the. 
Earth's atmosphere will serve as.raw data for interpreting thermal — 
exchange in the air and help us to understand the general circulation 
_ of the atmosphere, this leading to considerable improvement in long= | 
- range forecasting. © : i ie ute e? “nies, 


, ee ee Bay oS, 
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hy the eatellita., Ibis well Known, that any physical processes can = race: 
deseribud by mitienatical equations. By solving these equations we can — 
geboan tex’ on how these processes will transpire in the future. We are 

on the threshold of great developments In meteorology. Artificial earth 
antelliten, used jolnbly with computers, will make possible a more a 
quoLfintive solution of the problem of weather. prediction. ("Satellites 

sind tiie Weathen by Colonel Ne BEPateYs Sovetsiaya Aviatstya, 9 Pebatery 
4960 » page. Se) 


Pablishad Sor gevict Joon. PI piceiess were Composites | 


‘Without giving the source of. its dnforpabions Stockholm Liberat | foe 
yon Myhe aes. waventeé in its 8 February issue that, according to oe 
pus ovine a8 iexeonomer Alla Masevich, the publis shed Soviet pictures of ‘ 
the bisele of thie Hoon werc composites of a senles of Dacuteds. 
CPYRGHT 


= Pompey ao bae Alda Masevich as follows The p bi shed moon 
pe wyivag sonsiutac of. ‘the thrse heqt photograpns [pf those ‘taken with, 
dgtails composed in on then. | (Stockholm, Dagens Nyheter, 8. eet 


pace SCONRGHT. 


Ne viethods: Of Spuce Vehicle Recovery, 


Sovied se seareh rockets are penetrating “farther Ghd farther into 
space WiSh an ever increasing weight in payload. The question arises, 
when will Han be abie to ride one of these vehicles into me boundless _ 

s@acnesy of the cosmos? 


- Along with the complex techniiead. eobiene: ponnedtad with the - 
flight ost aman into Space. is the. problem of safely xetuming him to 
Earth. Tro vascotons of solving this pwoblem ave given by Professor 
G. I. Polusovekiy, Doctor of Technical Sciences and GeneraleNajor of the 
Bpdsacening tees Services USSR. 


The fovenost tos siz In recovesing a space vehicle fevoives braking 
ity speed and enstusing its s Seber d in flight. .The first method . < og 
proposed by Professor Pokrovsitiy is as follows. A space ship entering. a 
the atmosphere outonatically opens a cone-shaped stabilizer resembling Oat a ea 
the petals of a daisy blossom. Following this a single parachute is — 
released, then a second, and finally,.a third. The parachutes brake | 
the speed ~ such an extent that contact with the Earth is smooth ce 
safe. 
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i Another ne thod of landing ty aio: ‘posible, says Frofoscor Pokrovelily. 

In this case the spuce vehicle {s equipped th wedge-shaped wings Pe: 
Similar to highspeed sirplanes., When such a craft enters the upper 
luyer of the atmosphere {t makes a series of skips, in and out, thereby 
losing speed, and then glides to a landing. ("Penetration Into the 
Cosmos," by Prof. G. I. Pokrovsitly; Moscow, ee age eetemve anzeteet 


No ATK as peneauicr ere page 2) 
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‘the Mativre of oe spigeMLa B ace niton ti mn 1 the : Vopor J ALnoophere, 


A mayer on the above subject, pe opared M7 nedenvitl ¢ cevles at. the 
Ingodinie ot Physiug ont the Ataospiaxe of ve “alain! on Sclences of. 
ie USSR, fy. repo ied aed as CoLlowes many Gucedls Gon ta dned in oe full 


besnst, Ale now Aswl eats, heres 


Resonseh seco mebisned by the use of Suvtot and Anertoed, artist! Clad 
vavth saceliitey hau. led to the CENGOVELYy 9 Of 9 vag lon o£ intense 

. re singe maiddeston bugioning o% an piobediaal oF L00—-600 lone Subic 
cuents date, peovricied dy dosmio 3 sockets, hove cuabled us to visualize | 
tse pandas Mastot bution of in Longe haste, cospusieulas radiation surrounding 
the Bashi, (Ady tus oie CL6Re LENS ieee nas Ute such belts of - 
CeypUseudeay edlis he rhe fhros, thee loras het by ts an equetoria 

| sing that fa appostnated ty b batrdad hy geomay: neiie latitudes. +0° 
(according to Van Alien the Width © £ this bolt ds ellie Léss) with 
a mange dni Boral vorbion ay an whol ae of ehout 3,000 Ion (over the - 

_ gvomey: vec anatinbow). The 2 wounds ‘the wrtare be atk, extends Gut to 698 
earth wavAld 5 the matkaum somesntistion os! eosninnies ts aba diss — 
tance of Buben geuth wad t Rye We observe chasacteristic "tongues! 
in tae, spotios | diststousion of Gospuselcys in the outer belt, these 
reaching ob $+ She zone on nexcinim occursa@ice of auroxas. The harde 
ness of the soxpuselas fa the » fone: us belt is ca ven’ than in the outer. 


te, enpldin. Le cloud of re, pid chased narhioles ‘survounding the 
Bosth Chencesiowsh wa will sefer to this ohenomeon es the "Barth's 
covonal), a oaunbus ed authors have adhranece ‘he hypothesis of the decay 
of albeda ney whats as with the sussensont capiuve of tis thus=Zoming 
protons and eheetiton In the Baths: magnetic bie. In ow: opinion, 
however, analysts of the spatiel distuibusion of corpuscles in both 
beits of the Easth's corona excludes the pongibilivy of explaining the - 
cuter dels bre She deaay of albeds acwhrow. The preseice of the 
equatorial bess. me Buss ‘that the ae ttmeers: forming it-avold the temperate 
and high gconagnesvic. latitudes. This is eric dently because geomagnetic 
“distuczances ane. tuitesas ia the: higher Latitudes seeniagly "draw ott 
eurpuseles frum the janes belt Sy ECVE 4iag theis. sccumation.s This 
mouns: tha % thys CPA EA belt is OnLy nuplenishea by cozpuscles fron 
th: oem Biron the Lower leavers ox the Bau! tity atmos sphere. 


On ohe euipe hand, the spatial a df sts tbution of the corpuseles in 
the outer belt < clearly points to an exbrate:mustrial source of replenish= 
ments. Evidently, the production of this Sours cannot penetrate to. 
relatively low al titudes. , On the other hand pate conpusches: of the 
outer belt, appearing in the macactic trap at a cistance of 3.5 2h Rey. 


will accumulate theve in the course of a la fuer interval of time “than” at 


| Sy = 
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a distance of 586 Itsy this Ly because. the frequency and amplitude of 
the geomagnetic. Srdlecuceances: In Intitudes 50=600 (reached by the’ Lines in 8 
of force intersecting | the plane of the equates aba distance of 3.5 ¢ ly) Rp) 
are dozens of times umaller than in the zones. of maximum occurrence of 
auroras. This circumstance also explains the observed position of the 
‘maximum concentration of corpuscles In the outer belt. The different 
origin of corpuscles | in the two belts is also reflected in. the difference 
dn their hardness. 


Thus, from an analysis of the sabia distribution of corpuscles 
in the Earthts corona, we can draw the conclusion that the principal 
causes of leakage of corpuscles in the outer zone (and evidently in the 

inner zone as well) are geomagnetic disturbances ae the auroras — 
associated with theme 


Ab the time of neonernetic disturbances the Fecuiar: character of. 
‘the field at great altitudes is disrupted and the particles until then 
held in the trap can escape, both into interplanctary space and downward | 

into the denser mayere of the atmosphere 3 ents caus Bee Ene phehomencn 
of. AUTOTAS. ; 


It should be pointed: out that the “supply of. corpuscles in the trap 
of the outer belt is small in comparison with the number of solar cee 
corpuscles which pass through an area equal to the effective area of 
the cross section of the Earth's magnetic field during a geomagnetic 

. Gisturbance, The maximum concentration of corpuscles in the outer belt 
scarcely exceeds —~10 cm “3 if we assume that the mean energy of each | 
corpuscle isg—~-104 ev. Otherwise, the density of energy of. the 
corpuscles of the Earth's corona ‘tould be greater than the density of 
the energy of the Earth's magnetic field at copryeroneing distances. 
With a mean cnergy of corpuscles greater then 10% ev its maximum admissible 
concentration Will be still less. Since the Earth's field when Re 
(4 + 6) Rg in the first approximation maintains a dipole character 
- (which can be seen from the very fact that om otter belt exists and 
the character of the relative distribution of corpuscles in it), the 
upper boundary of concentration of corpuscles: aire be mead less... 


It is apparent that the main mass of corpuscles in the iguter. belt 
- - ghould possess relatively low energies in the range of 1-10 kev. We 
? need experimental research on corpuscles in this range of energies. in 
the region of the outer belt. At the same time the problem of the proton 
component of the outer belt is of great. importance. It may be asstimed 
Os , that protons with energy in the vange of several hundred to several 
7 thousand. electron-volts should be as. NUMELOUS 2S the electrons in the 
outer belt. cided 
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spatially from the outer belt i3 a serious argument in favor of the . . 
hypothesis that the origin of both belts of the Earth's corona ts et 
different. A significant role must be played by the process of decay 
of albedo neutrons in the formation of the inner belt... At the present 
time on the basis of experimental data.it is impossible to make a clear 
identification of the corpugéles' recorded in the inner belt.. These 
may be protens with an energy of several tens of mev or electrons of | 
several mev, or electrons with an energy on the order of several 
hundreds of kev which cause X-ray radiation on entering the body of a 
rocket or salellite. If it is established that in the examined belt — 
there are protons with an energy upto several tens of mev and an | ; 
extremely sloping energy spectrum, it will be difficult to explain their 
origin by any other mechanism than. the decay of albedo neutrons. — oo 


_. We can point to- another source.for the replenishment of the inner 
belt with vorpuscles: which is of considerably greater importance than | 
the decay of albedo neutrons. It has been reported recently that at 
the time of a nuclear explosion on 1 August 1958 at. an elevation of” . 
about 160 Im over Johnston atoll, an.aurora was observed in Apia in. 
the Samoan Islands at a distance: of ~~3,500 Im from the point of the - 
explosion. The fact that the point where the explosion took place 7 . 
and the point of observation lie approximately on one magnetic meridian, | . 
proves that the charged particles (causing the artificial aurora) — 
forming during the blast (especially electrons of beta decay), moved . 
‘along lines of force which passed over the magnetic equator at elevations | 
of 500-1,000.lkm. The artificial aurora had an intensity of 4. Actually 
it evidently was brighter than that inasmuch as the violet color of the 
luminescence stood out clearly in the bright. moonlight (an aurora of ae 
intensity 1 scarcely stands out on the background of luminescence of the | 
“night sky). The current of energy during an aurora of intensity his = 
on the order of 10 erg/cm@-sec. | | : x | 


We can estimate that at the time of the blast of 1 August 1958 at | 
least 1023 electrons fell in the magnetic trap, of them —~10% at 
elevations: of 2,000-3,000 km. If the blast had occurred at a greater 
altitude and in higher latitudes, the: percentage of. beta electrons 
caught in the magnetic trap should: be somewhat greater. | - 


_ Thus, one. high-level nuclear biast. can put into the equatorial. 

belt as many ya cérpuscles as can:the decay of albedo neutrons during 

a period of 10 -'10! seconds. Severalsuch explosions can fill the 
equatorial belt with the observed-number of hard corpuscles. 


We can point to still another source of replenishment of the 
Earth's corona with hard particles. Fission products emit so-called — 
_ “delayed” neutrons during ordinary (that is, low-level nuclear blasts). 


. 6 - 
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During the decay of these nuetrons in the Barth's magnetic fteld electrons 
with an energy of ~. 0.5 mev will form; some of these will fall into the 
rape ae 28, . Sone 


‘Thus, there are two basic sources for the replenishment of the ——. 
equatorial belt with corpuscles: constant und intermittent. The first, — 
the constant source, is the decay of albedo neutrons, primarily those of 

relatively low cnergy; the second, the intermittent source, 1s the 

product of nuclear blasts which fom from time to time and can considernboly 
_ dnerease the intensity of hard corpuscular radiation in the equatorial — 
belt. ("On The Nature of Corpuscular Radiation in the Upper Atmosphere,'t — 
_ by I. S. Shilovsitily, V. I. Krasovsiiy, and Yue I. Gal'perin, Izvestiya. 

‘Akademil Nauk SSSR, Seriya Geofizicheskaya, No 12, 1959, pages. 1,799=1, 806) : 


Interferometric Measurement of the Width of the ASS77% [or] Line in Auroras 


. At the Northern Station of the Institute of Physics of the Atmos=. 
phere of the Academy of Sciences of the USSR (@) = 6h°,A.= 1279) 
interferometric measurements of the width of the forbidden line A 5577R 

[OL] were made in various forms of auroras during the winter of 1958- |. 
1959. This line has a negligibly small natural width, and since the 
‘enhancement of the line as a result of collisions can be ignored, the 
width of the line is completely determined by the Dopple: effect. There- 
fore we can judge the kinetic temperature a} the level of Luminescence 
from the width of the forbidden line A so77h. 7 Be , 

_ Obsexvations were made with a Fabry-Perot interferometer with glass 
plates (effective diameter -- 50 mm), having a myitilayered dielectric 
coating (the coefficient of reflection of X 5577A was 9%). Use was 

| made’ of ‘intermediary rings of fused quartz with thicknesses of 6, Band 
10 mm. The interference rings of the line 5870 Kril from the krypton 

| gas discharge pipe were printed several tines in the course of exposure 

on the same frame as 2.5577 [OZ]. This ewission was isolated by means 
of an interference light filter with a half-width of 80A and maximum 
transmission of 35/3. The focal distance of the lens was 150 mm. The 
interferometer was placed in an airtight chamber, thermostatically | 

| controlled with an accuracy of 40.059. ‘The field of the instrument 

was about 2 square degrees, so that it was possible to distinguish 

individual rays (R) aad separate ths uppers und lover parts of ray-Like . 
arcs (RA). | . 


The photographs were made on Dn film,. highly sensitized in the 
manufactucing process. Exposures of several minutes were used for 
peight auroras and of several nours for the night sky. Calibration 
was accomplished by a tubular photometer similtaneously with the main 
photographs and at the same temperature. The instrumental contour was 
‘determined from the green line of Krypton ).5570K. The contour of this. 
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' 1tne vad ab ccrnined in the laboratory with the sonic - interferoneter with | 

‘a considesubly yreater resolving power (the intermediary ring hada 

thickness of 32 mm, the diaphragm for the active diameter was 10 mm, |. 

and there was a TAIP=3 lens, £ = 300 mm). By Itnowing the contour of the . 
krypton ling it its possible for each exposure to determine the instrumental | 
vontour, and thereafter to get the real contour of the line A 5e07h. This 
opevation Was made: by using tables, Vg 


We got Spout 40 interference photographs of different forms of 
aurozas, of which ve have now processed the 15 most characteristic. 

Pag ire 1 as reproduced here) shows a typical frame of the Line 

5577 Cor}. ‘The inner ring of each pair belongs to A5577A [Or], : the 
outer <= to we gugen krypton line. It appeared that not all the 2 
contours of A 55% vk are of a purely Doppler character. Individual cases 


of deviations from the Doppler contour ave evidently explained by the 
superimposition of illumination of layers with different temperatures. 
In the lower parts of bright ray-like forms and homogeneous arcs there 
isa mean tompesatare of 195425°K, in diffuse forms and with diffuse — 


| iltumination -= 2504+30°K. The highest. temperature (3254),0°K) was 
recorded at the time of intense pulsating forms (PS) on a background | | 
of reddish illumination. If we assume, as did Stormer, that the = 9 
respective altitudes for RA and DS are 95 and 100 Im, the temperature 
derived. fox. them —=- 195° and 250° K, agree with the temperature curve .. 
dravm by Milthnevich. However, the temperature measured for pulsating » 
-forms docs not correspond to the altitude of 195 Im ascribed to it. 

If we do not consider the pussibility of heating of the atmosphere in. 
the regions of pulsating toms of auroras, the measured temperature on 
the indicated cusve corresponds to an altitude of 120 bn. . Regrettably, 
the Northen Station made no parallactic determinations of the height 
= individual fo:my of auroras for. which 4 nade interference tyanes 

f the Line d 55778 for]. caer are 


The: tenpe: na bite of the unexcited night sky, neastired in the photo- 
grapin of the enission of “A55772, is 260+35°K. This value exceeds. that 
measured by Warlt and Armstrong. It is possible that this difference 
was caused by the heating of the upper atmosphere in high geographical 
iatitudes. iB measurements of the __. 

‘ba ] ("Interferometric Measurements 

of the Width of the Line A5577. in Auroras," by T. M. Mulyarchik, 

_ Ievestiya Akademii Nauk SSSR, Seriya Geofiziches Kaya, No 12, 1959, 
pages 1 102-1 903) . . 


‘CPYRGHT . 


! Sun, Weather and Climate 


The following is the substance of a recent Inv zvestiya a article written 
by Prof. M. Eigenson, Director of the L*vov "Ivan Franko" University 
Astronomical, Observatory. a 


a . 7 ‘ - a 8 = : 
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- Selence thia year Is celebrating. a singular anniversary: 350 years: — 
ago Gallleo, the Inventor of the telescope, observed sun spots for the — 
first time. Since that time sun spots and other active processes on 
the Sun have become the object of close study by astronomers and geo= 
physicists. Abundant observational data show that not once during these 
ee years has solar activity been at such an exceptionally high aouat. 
sit has been (with insignif{cant exceptions) since 1957, 


. In July of this year an intense and prolonged outburst of hydrogen 
a: -. Was observed on the Sun. The Earth's atmosphere reacted almost 
Bas immediately and in a turbulent fashion to this flashelike intensifi~ 
Gation of solar activity. Intense storms developed in the fonosphere 
eee - and in the Earth's magnetic field and led to a. enemy of radio 
Soreicatian and even wire communication. 


As indicated by observations made at numerous , Soviet solar obeenan: 
phic: 1959 activity on our central luminary was exceptionally great 
and even somewhat exceeded the record high levels of 1957 and 1958. 


«4 The high activity of the sun influences not only the upper layers 
of the atmosphere = its influence extends far deeper. The character 
of solar activity appears to determine the paeneral Seas of the Meather . 
and climate. . 


It is now ecdatay increasingly clear that the Earth!s atmosphere 
- is umified. The lover layers of the atmosphere, in which meteorological 
phenomena occur, are interconnected with its upper layers. True, there 
is no wanimity among geophysicists concerning the theoretical mechanism : 
of this relationships however, it does in fact exist. 


The data of. Soviet and. fon im scientists show that the intensifi- 

'. cation of solar activity in the lony run intensifies and even changes 
the general circulation of the Earthts atmosphere and the exchange of . 
air between the different geographical regions proceeds more intensively. 


In particular, as “indicated by research recently accomplished at 
the Central Institute of Forecasts and at the Astronomical Observatory 
of the L'vov University "Ivan Franko ," the sharp changes in temperature 
typical of weather in recent times is due to sharp variations in peoeer 
pevivety in time during: its general very high level. 


Soviet science has ar ccavere the cause of this unusually high - 
So : activity on the Sune The explanation is that there is now simultaneously 
. occurring both the. lieyear "secular" maximm and & “supraseculart maxi - 
mum of solar activity. . ; . 
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‘The Lleyear cycle of solar activity has been known to science for 
over a century. Approximately each eleven years (the last time was in 
1954) solar activity more or less reuches its lowest level. Then it 
begins to increase and then again peging.” to fall aged until Sete teend, 
its next. minimum. . 


It has recently been determined deftaitety that there is a secular 
‘cycle with a mean duration 80-90 years. It appears that this cycle plays 
an eecentionaliy ea rere, in meteorological Eee caused by . 
the aie ; 


Finally, sotentiats- suspect the existence of cycles of stan ie 
with a curation of several: centuries or more == "supraseculart cycless 


As a result of the cyclic character of solar activity the record 
_ high levels of today will sya tenatioally bean to decline in the near _ 
future. 


Inasmuch. as there is a close relationship. Beuren physical con= 
ditions on the Earth and Sun, the upcoming decline in solar ee will 
lead to exerenicly noteworthy: geophysical aftereffects. 


We can expect that in. the last decades of the present century that 
part of the weather=climate "machine of our planet whose operation is 
effected by solar activity will be substantially weakened. The weather _ 
will become milder and more stable. 


~The general character of the Earth's atucesiiere influences nany 
processes developing in the globe's envelope of air. Prominent among. 
them are such grandiose geophysical processes as variations in the ice. 
cover of the Earth's. ea peers and variations in the level of the 
Caspian Seas. . 


| OA decrease in solar activity will ehepexere lead to a certain | 
worsening of ice conditions in the polar regions. On the other hand, 
‘the low level of the Caspian Sea (during the last 30 years it has 
dropped almost. 3 meters})-- will ey. rise eet: the wpooming 
_ decades of the XX Century. 
s 
Thus » a study of the Sun makes it possible - for scientists to fore- 
‘see changes in the climate of the Earth for many years in advance. 
("Sun, Weather and. aaeies by Prof. M. fie a Tevestiya, 8 December 
19595, page 4) 


-10- 
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‘IIL LONGITUDE AND LATITUDE 


: Ne Krueger of the Geodetic Institute at potddasi, Gorman eee of 
Selences, Research Community, discusses the effect of the wind on astro 
nomic longitude, latitude, and agimuth measurenents. ne . 


: oe _. The author reviews the observations made during the past hO years. 
“ by stations In Greenwich, Hamburg, Paris, Potsdam, Washington, and | 
Tokyo, which revealed that the wind effect has become an inherent os 
Mees uniform component of observation results. 


He uses graphs. and tables to show the systematic seasonal influence 
of the wind effect, the wind effect for a certain wind speed, the : 
dependence of seasonal fluctuations in geographic longitudes on ground= 

- Level wind and the fluctuations of geographic Hons ies based on. 
@SyEOnOMiC observations and. the wind effect. 


. The author refers to N. Stoyko's research report entitled "Inftuence 
saisonnieres sur la determination des longitudes" and published by the | 
Bureau international de l*'Heure in Paris; he cites the "Normal Weather | 
Maps" and lists his. own article ("On the Influence of the Wind on Time 
Determinations in Toltyo, Leningrad, and tata Vermessungstechnik 
[Surveying Technology], No 5, 101-106, 1957). addftion i mentzoning 
‘the possibility of neutralizing the seasonal riuetecicns in geographic 
lonaftudes uith the help of the wind effect, he brings up the problem of 
a possible connection between'the wind effect and the pole elevations 
and rotation fluctuations. H. Krueger feels that all of these investi= 
gations constitute. just a beginning, and hopes that there will be more 
cooperation betueen interested institutes, especially during the IGY. | 
("Dependence of Seasonal Fluctuations in Geographic Longitudes on . 
Ground=level Wind," by H. Krueger, Monatsberichte der Deutschen Akademie _ 
der Wis senschaften : Zu Berting Vol 1, No 11, 19595 pages 653-658) 


tai 
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| IV METEOROLOGY | 


~The Influence of Air s Tonporatute on the Action of Sliver Todide 


The. effectiveness of silver fodide in inducing artificial rainfall 
can be reduced under the influence of solar radlation. Bolton bolieves 
that the basic cause for the breakdown of crystallization nucle! is air 
temperature. Howover, his conclusions are disputed by others. This 
article soaks to find the correct solution of this problem. be 


The authors have conducted experiments and give detatis ‘conceming 
their methods and conclusions. 


They conclude ‘that under jatueal conditions, as ‘ida experimental 
conditions, the temperature of the atmosphere has no influence on the 
activity of the particles of silver lodide themselves. The deactivation 
‘of such particles as crystallization nucle! is caused in the atmosphere 
primarily by the influence of solar radiation. ("The Influence of Air. 

Temperature on ti.2 Action of Particles of Silver Iodide as Crystallization 
Nuclei," by V. N. Balabanova, T. Ne Zhigalovskaya and M. Ne. Maleyev, 
Ievestiya Akademii Nauk = Seriya Geofizicheskaya, No 12, 1959, 
pages ae) ; 


A New Method for the Heasurenent of the Hetont of a Homogeneous Atmos~ 
phere . 


Ye. I. Fialko of Tomsk Polytechnic University is the author of an. 

- article on meteorology in the Izvestiya of the Academy of Sciences of 
‘the USSR, Geophysical Series. his paper he presents a new method 
for measurement of the height of a homogeneous atmosphere that differs. 
from that based on the work of Kaiser and Evans. Fialko is well qualie 
fied in this field of researci, due to his extensive work in the investie 
gation of meteor trails in the atmosphere by the use of radar. ("A New 
Method for the Measurement’ of the Height of a Homogeneous Atmosphere," 
by Ye. I. Fialko, Izvestiya Akademii Nauk SSSR, Seriya souti a tepeaiya: 
No 12, 19595 pages 1,891-1, 89h) 


Solution. of an squat for Prediction of the Fle1d of :Ataospherte, 


Pressure _ 


‘The problem of aatecataina’s the state of the field of atmospheric | 
pressure or the prediction of the baric field of the atmosphere has been 
solved by various methods and under various conditions. Simplifications — 
have permitted the solution of this problem in final anatyeicas form 
suitable for use in the making of a presto line 
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. tn this article Nemchinov gives an approximate solution of an equation i 
deseribing the change in the field of atmospheric pressure. The proposed 
method makes 16 possible to use the most general assumptions relative to 
the stratification of the atmosphere and also to take into account the 
presence of pacudo-adinbatic processes in the real atmosphere. The 
solution, however, will only be sultable for o certain combination of | 
standard levels selected {n advance. ("On the Solution of an Equation 

_ ‘for Prediction of the Field of Atmospheric Pressure," by Si. Ve Nemchinov, 
. Tevestiya Akademi! Nauk SSSR, sins er ae No 12, 1959 pages 
Be ne wart 1, 821-1, 030) . 


: “The Influence of Mountain Masses on LongeRang eC ee Predictions 


This: article gives the complex solution of a nonlinear. prognostic 
problem, talting into account the influence of mountain masses on the 
_ development of large-scale processes in a baroclinic atmosphere. This 
paper should be read in conjunction with the article on this subject by - 
Yes Ne Blinova, appearing in the. ree of the Academy of Sciences of 
the USSR, Vol 110, No 6, 1958. e Calculation of the Dynamic — 
Influence of Mountain Masses in the Nonlinear Problem of Long-Range . 
_ Prediction of Meteorological Elements," by Chu Yun-ti, Izvestiya Akademi! 
Nault SSSR, Safle Geof izicheskaya, No 12, 19595 pages: 1 807-1, 820) 


-B- 
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Ve GEOMAONETISH 


oe tn Goonagnatic Charts of the Indian Ocean 7 


_ Japanese selentists have made two expeditions to the Antarctic tn | 
recent years. This article is essentially a review of the published work 
of 11988) and alin Abepcoedings of the suai, Acadeny, 3h, 

No 7, 


mi Observations were made white shroute to Antarctica. The accuracy of 
their 3=component magnetometer was 1! for D and I and 10y for T. Their 
marine magnetometer was especially designed for towing behind the ship. 
The instrumental accuracy of the magnetometer is determined by the 7 
accuracy of the standard oscillograph controlled by a quartz crystal. 
The Japanese report the highest accuracy yet received with a marine » 
magnetometer. Comparisons of their data with the Vestine maps of 1915 . 

'. show that the values for the first and second Japanese expeditions are 
considerably less.than those on the Vestine maps. The discrepancy in 

-T is as much as 5,000Y, which is about 10% of the normal value along 
the part of the Antarctic coast in the vicinity of Lutzow-Holm Baye. 
Observations of 1957-1958 showed that magnetic declination here was” 
-3. 3° different than that on British hydrographic charts of 1955. . 


a Figure 2a in the text shows the distribution of T. between South 
Africa and Aritarctica (1958 data), while Figure 2b shows the same. for 
195. The area shows pronounced secular Changese . 


. The authors of. the ‘review do not feel that presently exiating 
data permit us'to accept as established fact such large secular 

_ changes as are reported by the Japanese in relatively small distances. — 
The discrepancy may be due to the fact that the old and new observations 
were made at different points. Further study of this situation to the 
south of Africa is in order. Nevertheless there {s no doubt that the 
maps compiled by Vestine are incorrect and that we should instead give 

_-.. preference to those compiled by Nagata and his associates. Magnetic 

- measurements made on the nonmagnetic ship *Zarya" seem to confirm them. 
In 1958 this ship four times intersected the route taken by the 
Japanese ship and the recorded values for T correspond to the Japanese 
data, being considerably lower than those. of the Vestine map. ("On 
Errors in Marine Charts of the Strength of the Geomagnetic Field T in 
the Southern Part of the Indian Ocean," by V. P. Orlov, Izvestiya : 
Lan Nauk SSSR, Seriya sectiatnena: No 12, gee pages 1,870- 
1,872 - 
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Varlations, in the Barth's Natural Electromgnatie Pield 


In recent yours Interest in the varying natural electromagnetic 
field of the Faith has {noreased greatly due to work showing grent 
prospects for the utilization of the variations of this field for 

_ geological reconnaissance. Thus, study of the spectrum of varlations 
of the natural field hag taken on not ay eheorerice?: but sah 
practical significance, a. 


° “Up to now otudy and practical use have beck centered primarily on 
soe teeters variations of the field with a. aes less thon 0.1 | 
hertz. 


Beginning in 1957, in ancondense with the program of the ny, the 
Institute of Physics of the Earth of the Academy of Sclences of the 
USSR has conducted study on this subject on a broad scale. Stations 
are available’ which permit ones of shanoe in the range of 0.3 = 

“say 000 hertz. . 


This article wie the * results of such research in 1987-1988 in | 
~ the frequency range 0e3=100 hertz. 


Figure 1 [not reproduced here] isa bcnerasle diagram of such a 
' station; the text gives details poncenyeng its arrangement, pacers . 
cations and capacities. os 


ta A study of the spectrum of variations of the divtccuasaatis field — 
was made in various regions of the European part of the USSR but was 
concentrated in the vicinity of Ryl'sk in Kursk Oblast. This area is 
made up of sandy-clayey. rocks with a thickness of about 500 m; these 
_ Lie above a crystalline basement, to all aneents. and pe uepeses possessing | 
an infinitely great resistance. 


When recording ‘the horizontal ‘components: of the electrical field 
the lines of reception were oriented el alee and eastward. 


The res ults of processing the numerous oset Lograns indicates the 
presence in the studied electrical field of a continuous spectrum of 
frequencies. . llowever the distribution of variations by frequency is © 
uneven. In the first range (0.3=-10 hertz) the maximum number of 
variations is in the range 6-8 hertz, in the second range (10-100 
hertz) < 70-80 hertz. The distribution of variations by frequency 
for different times in the day is practically identical. Figure 2. 
[not reproduced here] shows the results of processing several — 
erect i tograms < 


ode 
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In the ftold vork period of 1988 variations with a frequency leos 
than 0.3 herts wore often recorded. The apparatus used permitted the. 
recording of varinélons of such frequencies only if they had considerable 
amplitudes. Because of this the resulting experimental duta cannot = 
churacterize the true picture of the distribution of eigen 
variations in time. 


Figure 3 in the original text shows an obs tticgeia’ for the most — 
intensive low-frequency variations <= on 8 July 1958, after an ourora, 
‘a vare phenomenon in thig area. Figure | shows the distribution of 
variations by umplitudes; these vary from sevoral tens of microvolts to 
several. millivolty per KLlometer, but most have an amplitude: of 0.2 
mv/im. The mean amplitude of the field by night ts 25-30% less than — 
by day. The fakes ty of the variations tncreanee with a decrease in 
frequencye 


. Variations “th the electetont field vary in form. During auroras 
we observe variations continuously following one ancther; they have a - 
different perlod of approximately sinusoidal form. Individual AMP UAES 

of the most varied =orm are. usually recorded on calm days. ca See 


Research enables us to draw the folowing conclusions: 


‘Le The Earth's magnetic field in the range 0.3=100 herts has a 
continuous | spectrum of Erequencives 


. 2. The distribution of variations by frequency for different times 
of the day in the period of. ebservations was practically identical. 


3. The intensity of. variation of the field depends on. the frequency | 
and time of day. With a decrease in frequency the amplitude of variations 
increases. ‘The aaa of variations by wes is neonemnae areater than 
night. . 


he The mean. anpritude of the horizontal Sees of the electrical 
field of variations of almost all frequencies in the range 0.3100 hertz 
confirms the feasibility of developing a method of magnetoelectric 
sounding with the use of the Earth's natural varying electromagnetic — 
field. ("On the Spectrum of Variations of the Natural Electromagnetic 
Field of the Earth," by N. P. Viladimirov and Ne Ne Nikiforova, Izvestiya 
105) Nauk — Seriya beara tee No. 12, 19595 pages 1 »867= 
1,869 


“Sag & 
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ie VI. SETSHOLOGY 
Pat Tectonic Pecullarities of the Site of Deey 


eFocus Earthquakes in the 


~ Eastem Carpathians — 


The author visited the funn fan People's Republic ir, 1958 for the 
purpose of determining the geological conditions surrounding the origin. 
of deep=focus carthqualtes in that arca. The Journey was so brief that 
it was impossible to become fully acquainted with the Rumanian literature 
on the subject, much less make a thorough Investigation. However the - 
epicenter region was visited and observations were made of the structural 
geology ond the recentmost mevenents in the region. | 


The earthquakes. here occur, as in many other selentealty astive’ 
regions, ina sector of high contrast in very recent vertical movements. | 
Within the area of the Carpathians and its foreland the maximum contrast 
is found in the vicinity of Fokshani. This can be seen by an analysis of 
_ the hyposometric. map of the carpathians (in the original text). This is 

a region with contrasting areas of uplift and. subsidence. 


. ‘the structural geology of the area is briefly described but the» 


ae author himself acknowledges that it is only a cursory treatment of this 


Complex problem 


In addition to the ‘iyocountels map there isa sketch map. of the 
epicentral region of Carpathian earthquakes showing the intensity of the _ 
maximum tremors, another showing the hydrographic net in the area, 
another showing the structure of the depression in the Fokshani region, > 

and a final map of isostatic anomalies. ("On Tectonic Peculiarities of 


- the Site of Deep-Focus Earthquakes in the Eastern Carpathians," by Ve. V. 


Ez, Zaves tiya Alrademii Nauk spa periye: Boorse! che sieves No 12, 19595 
| ‘pages 1, 839-1, Bhi) * 


Attempt to explain the laye r of Lowered Velocities in the Barth's Crust 
aa Ata meas of about 100 tn there is some decrease in the velocity 
Of seismic wave Several. authors have determined the limiting value . 


of the: temperature GPaOLeTy whose presence could explain such. a eeep in 
velocities. 


This article seeks to eee the ere of the jaye of lowered 
velocities by the natural. increase in temperature with depth, without. 
bringing in additional hypotheses relative to the special physical 
condition of this layer. ("On the Temperature Gradient in the Upper © 
Layers of the Earth and the Possibility of Explaining the Layer of 
Lowered Velocities," by Yeo Ae Lyubimova, Izvestiya Akademii Nauk SSSR, . 
a Geofiz icheskaya,. ‘No aes 1959, pages 1 cans 


oS 
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6 of on bho Muthod of Moan Velocitics in the Selenite P Properties 


ait Wigan 


aitumts sxiconnuisance 16 te often nedeoonry to deal with a 


Pos’ Gah arin oseldlatecns Increases with depth. In the interpretation of 
Une idaho vom such boundarles the preatse calculation of the 
ot Uns ay ye fa the velocity in the covering medium can be made by | 
Weta on stay ctagatunse Dut the drawings of ray diagrams and their usc. 
rok bats biosatud wich great tachnieal difvficultics. Therefore, in the 
te agit nhes wi wehumic: wesennatssance it ia often necessary to settle fos _ 
its 4 Wwe or Uppwottiunis methods of interpretation. The simplest and 
mugs b srdalety wend uppvoximate method is the method of mean velocities, 
fast “al ar oh sibauiiaiion of the real continuous covering medium with a 
weds mold ‘m with a constant velocity of propagation of seismic 
Navas: atytek yo ane newn vertical velocity in the real med ume 


Oa austlatle Uncusses the problem of the interpretation of hodos ei 
Qedebt fr! mr varted vaves in the above deseribed media when applying the — 
methd of mann veiodities to the interpretation of hodographs of refracted 
WuVGd 3 a igruling to the horizontal safracting boundary situated under 
Ct eA Which the. velocity of propagation of elastic osciliations | 
tue asenies : Uacacty with depth. An effort is made to eliminate error in 
toe apuliioadion, of the method of mean velocitiese ("On the Accuracy of 
the Mothod. ot Ign, Velosities in the Seismic Properties of Refracted . 
: eye biy Yao Ke Lousuvskiy, Izvestiya Akademii Nauk SSSR, cote ae 

wottot au BIA» tls 12 » 19595, pages 1 pe). 


vawineniaiior. vi Mensuc een of Man Caused Hivroseisms sms_in Rocks 


Expoeshinerits hive been made in the laboratory and in. undesgourid coal 
maney ce devaxiis a whethe:s it is possible to establish some scale fox 
tha smaiiecuuhs miscnuclsms assoclated with the shattering of rocks 
Virat wtlhs surg rahe % nasenble the Hachier seale for the Greases tcaueon 
or teat She wy tietetc citys 


Hace? ears winernts atone these Lines were conducted in the. 
Liou! ‘wou Low Modes Work of the Institute of Physics of the Earth of 
the Agacdle mint ae Hee gi of the USSR under the direction of Yue V. 
Riz, toned. Fie sivestigations were made in the Anes of the Kizel 


sell bur hete 


Figizie h shows the distribution of the monber of impulses by 
intensity during the shattering of rock samples in the laboratory. 


Figure @ shows the distribution of the number of. impulses by intensity 
for CASES of sho trering of coal in shafts. The text provides an 


18 es: 
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ity Dortiduay dovered by a layer in which the velocity of propagation — 


Approved For Release 1999/09/08 : CIA- RDP82- 00141 R000201100001 0 


finteenpaeation of these. experiment9. ("on the Distribution of the umber 
of Impulses by Intensity During the Shattering of Rocks," by S. De | 
Vinogradov, Izvestiya Akademii Nauk SSSR, eeriye aoeielcnedleye: No 12, ; 
1959, pages 1 ra | 


7 Report on the New Pro jects of the Institute | 


The following 1s the full text of a series. of geects by F. Gerecke, 


— He Martin, ‘and We Sponheuer of the Institute of Soll Dynamics and Earth= 


quake Research, Jeno, German Academy of Sciences, Research Commun itye 


Reports on the new pro jects of the Institute, which will be published 
in the research issues of the Mining Academy, were covered in the lectures 
delivered at the Eleventh Conference of Miners and i of the - 
Freiberg Mining Academy held from 21-23 May 1959. 


After the rockburst at Merkes/Rhoen in July 1958, the institute | 
worked ona number of projects which were reported on in three. lectures 


Makrose{smic Investigations by We ‘Sponheuer 


The segion of seismic disturbance was {Liustrated oy an isoseism 


_ maps The mine building of the potash combine Is located within the area 


of the worst shocks. It is therefore unlikely that a separate. tectonic 
earthquake focus exerted a concomitant effect here. This opinion is — 
bolstered by an examination of the seismicity in that area in which no | 
nearby earthquake focus can be proved to have existed in historic times. 


With the help of the isoseism map, ‘one can illustrate the decrease 


in the tremor intensity with the distance. The calculation of the focus 
depth of the shock, based on this value, gives us the very small value 
of 1 km, which is in strong contrast to the way we imagine a tectonic. 
earthquake. If we take into consideration the deviation from the 
customarily assumed point-shaped focus, we get an even smaller focus . 
depth which is on the order of ‘magni tude of the sepe of the shattered. 
_ mine diggings and tunnels. 


. The energy of the shock, eee eh re noliits to a nearby saul ’ 
can be calculated makroseismically with the help of magnitude: investi~ _ 
gations. The magnitude of work, expressed in mkg, is about equal to. 
that resulting from the weight of the seam roof above the cavities 
multiplied by a sag of only 1 cme. The shocks of Kruegershall on oh May 
1940 and Heringen on 22 February 1953. are about of the same magnitude — 

as that of Merkers, as we can see from the size of the quake area, the 
focus depths, and the magnitude. All three would therefore seem to have — 
been caused by mining operations. fs fam ge th 


oo CPYRGHT 
- 19 = a 


Approved For Release 1999/09/08 : CIA-RDP82-00141R000201100001-0 - 


Approved For Release 1999/09/08 : : CIA-RDP82-00141 R000201100001-0 ee 
abe Ds Raita on tha Bagh A Setomte Dat iReaisirat ton by I. Aerucke 


Post ous manly. we had nv liable the dita voy Lute sattons of 1 earths 
quate atatlont, pusiay us optg inal satsmogaiumsy prvtiy as photo coplase . 
The garth mien amased by the avelthurat wus sugistesed up to a distance 
of 1,383. lon (Kiana; In Jena and Goettingen, the earth movements were 

u9 great Vat gous on the savovda. pons Of, the sodsmogsuphs sath off. 


the totareyraphte youults which have bass presented give us 
ingommation on the foaus times the speed of the various waves, and the 
degeh on ths Mohovoy ae Ciccontinuloy, With che help of the hypesbola 
method, the apiameusse of the quake was dest woxmined to be neas Merkers, 
LeGes ee wtthts ‘the areu of the 3% suongest brenaru. 


“The movonunt dixee tion of the first custh movements at the 
individual seisnogsaplie stations, both Ji the vestical and in the 
horigon'aul componeus, point almout exalustve sty to the focus. of the 
tremos und that tells us that we wore. events ‘o dealing with a dila= 
tation. Peom this we can deduce that the soditehug mechanical process 
in the fowus had buen a release of tonsfons with vertical direction of 
movement, such as 26 vecused In the breakup of the seam xvof due to 
failuse o2 the columns. In contunst to thin, the movement divections. 
of the fires ensth movements give us, fox tactoule quakes, a tension ~ 
and pressive distriinilon in four quadrants. -wene the focus development 
| process tsa snensing fracture. ie By es - 


the. magnistacde of the shock, vedowlet a nllwose otomivally from the 
segisteations ty HQaE : with the malkccaste enume ilies psoas pute cd "ve! ee 


. inoh tous ts LON. Javes as by ie Macs’ fe 


The acleheek sve. was ae xe hit dusing the wochibusst. In order to 
observe scismic pxronssses in the mine bu ndings. a set of optically 
registenctng sclguoyvephs wis. set wal the edge of “he faulted zone 
after the rickiaiwst oa the first level. We found great shifts in the 
zero point in the NS component which wese connected with the dned eraens: 
of ae budvocie ‘tha latte: have almost, faded NOWe. 


Tn. onde: to auteh this fai Zon alsu in 34 shies places of the mine | 
buiiding, un inelinonetes was built on the foundation of a hose-leveling 
instrument in the institute workshop. Three vonerete pods each were 
cemented i: five measuyement stations in the fisst level in a correse 
ponding» osientation; this made it possible to make further extensive 
inclination metst tsements on whose zaauits we are reporting now. 


The folowing addi ti onal lectur “es. were presen ted. 


~ CPYRGHT 
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ae Vibration Investigations of the Chamber Blasting in the Stone 
y . Martin mae et 


To obtain aggregate, 30 chan | er blasting operations were carried 
out in the Rappbodesperre stone quarry from 1950-1957, the institute 


‘| participated in these blasting opdrabions in an advisory capacity and 


—. |layout of the blasting chambers. 


took instrument measurements. Itfwas the task of the Institute to 
¢reate a synthesis between the prdfitubliity of chamber blasting and 
the protection of the compressed foundation soll [building ground]. — 


In the lowest control walk off Rappbodesperre, 13 chamker blasting — 
operations with an average distande of 600 m from the quarry were 
registered and plotted. The blastjing charges ranged from 1-50 t and 
were increased in the course of time. In large chamber blasting, the 
individual chambers were equipped vith fuzes of varying time limit, . 
Since the maximum charge of a fuz@ had been fixed at 5 t on the basis 
of the experience of the preceding blasting operations. The control 
of the fuze process and the shockq, as well as the proof of sparkovers 
were of great importance. Sparkovers could be avoided through proper 


Experience and Hints in Hosedleveling Instrument Measurements by - 


_ ‘These experiences are based gh more than 1,000 gradient measurements | 
we madée Among others, we tackled| the problem of how one can make 
technically accurate measurements fhlso under difficult conditions, | 
C.Je, under great temperature diffprences at one or more measuring 


‘|stations, wind effect in measurements in the open air, etc. With the 


help of a measurement example, it as shown for the first case that — 
one can attain one's objective without any temperature measurements 
by plotting several measurements ih time and by extrapolating after 
the moment of slinging the scales. In measurements in the open air, 


‘|a larger number of readings Is required; here it is assumed that the 


Wind conditions before and after the exchanging of the scales are about 
the same. Finally, we went into the problem of the stabilization time: 


lof the oscillations of the water cbhlum Jshich is economically important. 


For this purpose, the dampened oscillations weze recorded and discussed 
on_a_technical oscillation basis. | ("Reports on New Projects of the = 
Institute,'! by F. Gerecke, H. Martin, and We Sponheuer, Monatsberichte . 


der Deutschen Akademie der Wissenschaften zu Berlin, Vol 1, No 11, 1951, 


pages 712-715) 


= 21 : 
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bitfercnces tn the Perlo’s of Seismic Waves Stimutated During undergrount : 
Explos fons and Earthquakes CPYRGHT 


Selsmic recordings, obtained during Sener underground explosions 
tiging chemical explosives at epicentral distances up to several thousand 
Kilometers, were used for explaining the character of the frequency 
spectrum of seisinic oscillations excited in this case. A comparison of 
the data on the predominant periods of seismic oscillations during 
explos tons and ay shallow bps equivalent in intensity are of | 
great: interest. 7 


An explosion of 1,000 tons of ammonite war set off for scientific 
| purposes on 19 December 1957 at 0900 GMT at a spot 30 kilometers south- 
east of the Tashkent railroad station of Arys® (2°12'15tN, 69003t02,.59NE). 
‘The charge was placed in a mine shaft rur. through clay to a depth of | 


a 4O meters. A crater 50. meters deep and 100 meters wide was formed by 
the eproerens 


On 25 March 1950 at 0900 GMT 3,100 tons of ammonite were, exploded 
in the Pokrovsk-Uraltskiy region (60.2°N, 59.9°E) for making a canal bed 
with a total Length of 1,100 meters. The charge was placed in 31 pits, 
10-15 meters deep in water-saturated rock formations. Seismic recordings 
made during this explosivn were obtained at seismic stations in the USSR, 
Finland, Sweden, India, Africa and the USA. The most distant station 
which recorded the direct longitudinal P wave at an epicentral distance 


. + Of 8,980. Kilometers Was Eureka station (USA). 


In the USSR seacbarnge of the éxGlostons were obtained on different 
type seismographs: the wide-band De P. Kirnos design seismographs (SK), 
more sensitive modernized. selsmographs (SKM), and others. Fur the 
purpose of the present work, recordings of SK scismographs were mainly 
‘used. since namely for this apparatus data for earthquakes were obtained. | 
In addition, this apparatus has the widest banc with a uniform pass band: 
in a range of periods from 0.2 to 12 ore: and therefore, the least 
distorting. 


All the types of waves which are excited aie sa rtienes: with 
foci in the granite layer were recorded during the underground explosions. 


On the recordings of stations located at epicentral distances up to 1,000 


kilometers the main refracted waves from the boundaries in. the Earth's | 
crust were. recorded: the sedimentary stratum-granitic layer (P, 5), the 

graniticebasaltic layer (Px, Sit), the Mohorovicic boundary (Pn, Sp), and 

also surface waves. Information concerning hodegraphs of body waves and 
the structure of the Earth's crust in Central Asia,, obtained according 

_ to the data from powerful explosions, are given in the account Godograty ye 

ee voln i nekoto osobennosti pees reniya zemno v 

odographs o ae: 
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“Waves and Some Pecullarities of the Carth's Caust in Ceatral Asin 
According to the Data of Recordings of Powerful Explosions), by Yee Me 
Butovskaya and others (Account of the Division of Seismology of the 
Institute of Mathematics of the Academy of Sciences Usdel SSR, 1958), 

. and also In the work, V. I, Bune, Ye. M. Butovsltaya, Ts. Geofize inste 
1) AN SSSR, No 30, 1955. ae ae oe NS ee ie wy 


| Direct longitudinal waves, P, direct transverse waves, S, and 
surface waves, L, were recorded at epicentral distances over 1,100 
_Kflometers. . — fee 4 ee : 


Figure lx (not reproduced here) shows phote copies of the recordings 
of a direct wave, P, by an SVK-M. seismograph during the Arys' explosion. — 


Figures lb and ¢ (not. reproduced hei'e) show the recordings of horizontal 


scismographs (component B=3) of the explosion ut Pokrovsk-Urai'siiy at a 

| distance of 1,l0 kilometers: (b) is the SGK-M Seismograph and (c) is: 

- the SGK seismograph; the component Be3 is the longitudinal one for the 
given station. For the same station, the longitudinal component (N-S) | 

_ ds also given in Figure le for the rvecozding of the Caucasus earthquake — 
(43°, 42.5°S) of 5 July 1958, at 0205:57 hours at a distance of 1,350 — 
kilometers by the SGK seismograph. According to the value of the 

_ magnitude, M, the esplosion at yg rove eon ably (Ma+l) and the earth= 
quake under consideration (M~l-/h) differ by ~3/h; judging by. the 
data in Figures 2 and 3 (net reproduced here), such a difference in _ 
magnitude for earthquakes would not reveal a notabie effect on the 
periods of seismic oscillations. In the case heing considered, as 
obvious from Figure 1, the period of the surface wave during the _ 
expiosion is smaller by a factor of five than the period of the surface’ 
vave during an earthquake at the same epicentral distance, - . 


Nearby shallow earthquakes, recorded om the Frunze station SK type | 
‘seismograph in the first half of 1958, weve processed in order tobe 
able to compare the predominant periods of seismic oscillations during - 
the underground explosions with the predominant periods of ‘seismic 
oscillations during earthquakes. The results of the processing of 
these earthquakes are shown in Figures 2, 3, and 4 (not reproduced 
here). According to the data on hand, it is impossible to establish = 
the presence of the relationship of periods of body waves to the ae 
epicentral distance, the depth of the focus ani the values of M. If 
such a relationship exists, then it is probably weak, and a greater 
number of observations and a much higher accuracy in them is necessary 
to reveal it. ent aa, a . pe | , 


The periods for a longitudinal wave (Figuze 2} of an earthquake 
with MA%3-5 in the interval of spicentwal Cistances from 100-1,000. 
kilometers have, in the majority of cases, a valuc of 0.6 to 2.0 
seconds. Longitudinal waves during explosions at these same distances 
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| (seu oven imental solnth hi in eae 2) hove pouteds of Oe 2 ‘to 06 8 
‘seconds, 1.c., approximately 1/3 a8 long. 


It is interesting to note that the yortods of Pa Waves Lis eoneuiae 
less than. the periods of the P% and P waves. ‘This may be connected with 
the smaller values of the coefficient of absorption in the mantle in 
comparison to its values - the granitic and Iba, aualtic layers. 


‘The Longitudinal waves » P, vere recorded by the SVK “ and, Be tnoft 

.. sedsmographs. In the recordings of these instiuments the visible periods 
of the P waves lie within the range from.0.5 to 1.5 seconds. According © 

to data (D. Gutenberg, Bull. Seism. Soc. Ame, Vol 48, No 3, 1958), the. 

minimal values of periods of P Waves for shallow carthquakes are 1 to 3. 

ssconds, i.Cey approximate ly 2 times greater than during explosions. 


- The period for transverse Waves (Figure 3) of ear thauakes at. 
cpicentral distances up to 1,000 kilometeys changes approximately from 
1 up. to 3-1 seconds. The comparison of these values. with the data for 
explosions at considerable epicentral distances vas not successful 
because of the difficulty in separating transverse waves due to the lov 


resolution of the majority of the cecordings of the explosions on type SK 


“instruments obtained. The periods of direct transverse waves, S, on the 
Pecorcings of SGK=M seismographs are chout 1.5 seconds. 


The difference in periods for earthguakes and dipiadtons was most 
-consideroble for surface waves recorded on the wideeband SK type | 
apparatus. The relationship of the maximum period of a surface wave 
during earthauakes to the epicentral distance is given in accordance 
with S. L. Sis N. V. Shebalin, Izve AU SSSR, ser. gcoofiz., lo 7, 
1957: Ty 0-85\VB . Observations at | vunze station are in agreement | 
with this relationship. » The period of a surface wave on the recordings — 
‘of the Arys' explosion in the distance intovval of 300-1,100 kilometers | 
‘is equal to 2+0.5 seconds. Thus, the period is practically unchanged . 
with distance. Similar values for the periods of surface waves were 
obtained during the explosion at Pokrovsk-Uralts ledy av epicenere® . 
distances up to. 23 200 kilometers. . ; 


‘Thus, as can be seen fron a consideration or Figure ie for a dis- 
_ tance of about 200 kilometers the period of a surface wave during | 
explosions is about 1/2 the period of surface waves during earthquakes, 
for a distance of 1,000 kilometers: about 1/4, and for a distance of 

-. 2,000 kilometers it’ is gaara 1/5, therefore extreme values | 
nowhere overlap. er 


This. fact that the seiitieds of surface waves during the under~ 

ground explosions considered here are not changed with distance is 

_ probably dus to the very narrow spectrum of these vaves, which is con= _ 

_ Lirmed by the presence of the pone train of oscillations in the surface 
Wave. , 


ss a = 


Approved For Release 1999/09/08 : CIA-RDP82-00141R000201100001-0. 


coheed For Release 1999/09/08 : CIA- RDP82. 00141 R000201100001-0 


Gn the ave {3 of the obs ive inte: the hy PTOXOETS) chasse atpresned that. 
the highefreetency spectral composition of: the ountlincions during 1) (a 
explosions. 1s pained by the small dimensions of the source and the short 
) duration of fis aetion {n comparison sith the dhieas fone of the focus. 
and the duration of its action ducing carthiiakes. This hypothesis is 
a agreenent sith the theoratieal calculations of Vocdy Kells-Borolt 
Vy. I. Kelts-Rorolt, poor terentste ¢ Volusy vo nogos loynoy uprugoy’. 
orede (Interferonec Taves ins stony winstic 1iediun, 2 ds ate ssn, 
nov in press), in accordones with shich, aegause of the ditference ‘in 
the sizeg of the focus, the surface vaves during an emplosion must 
have shorker perfods than surface waves during rarthqualkes if the 
periods of body waves and their energy in this and other cases are 
ecual., This conclusion is the nost eredille ¢ sinec, in accordance with 


the” enperimentsl data given here, the periods of the body vaves dusing 
Bene ot plogions ¢ are snaller than during cawthquakes. 


Tae obtained data conceming the differcncas in. the peittods of , 
surface woves hrs significant value os they give a new dadleation fox 
reliably distinguishing the recording of on exolusion from the recording ee 
of an. “earbhqualtes This new indleation, in con jure vion with the carliex 
knovm method for earthquake identification necording to the distribution 

of signs in the ficct arrival of a longitudinal seve at the stations 
surrounding the epicenter, makes it pos sible in practically a11 cases: 
cto easily resogniue the recox rd ings us “atplosions emong those of earth- 

| cuales . Pa? ta’ rk 
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- Copttons for figures 1, a, yt nad hy at reproduced here, - 


-GPYRGHT 
Figure It Examples of seismograns obtained in Hoscow. | 
(a) Pp wave during the 19 December 195 37 estplosion (M3. 9) y at the 


epicentral distance of 2, 650 itdloneters recorded by the 
SVK 31 seismograph5 : 


Recording of the 25 larch 1950 Snrosien (I~ h) at an ae 
‘central distance of 1,0 kilometers recorded by: (b) an) 
SGK-il seismograph; (c} an SGK seismograph; (d) ree 
- of the 5 July 1998 earthquake (43°, 41.5°F, HM = 1,?/ 
: 0205:57 hours at an epicentral distance of 1,350. iimeus a 
— with an SGK. ee ismognabite . . 
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‘Figure Qe. Relations hip of the ‘period of Long tudinad waves hi the 
central distances | . 


For earthqualtes: | Gy F P wave, “a Px vee (3) Pp, wave. 


For the: 19 December 1957 explosion: (hi) P. Pn Waves 


The numbers over the points are. the depth of the foes; Sie 
-.. the numbers under the points are the magnitude M3 K indicates 
_ the eet within the anes of se Earth's cruste | | | 


= 87 = a 
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ee 3. Relationship of the carrer of transvers e “waves to the epi- 
ae distance for eee nae: ; Nae 

S wave, | 

Si wave 

Q) Sn tave 


“(other designations are the ‘same as in Figure 2.) 


Spe: 
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| ‘ious le Relationship of the maximum period . of surface waves to’ 


the epicentral distance: | 
B for earthquakes (a = indicate the experimental points) 3 


2) for explosions (b = indicate the experimental points). 
(epifterences: in the Periods of Seismic Waves Stimulated During Under= _ 
- ground Explosions and Earthquakes," by S. D. Kogan, I. P. Pasechnik and 

De De Sultanov, Institute of the Physics of the Earth imeni 0. Yue 
Schmidt, Academy of Selences USSR; Moscow, Doltlady Akademi Nauk SSSR, .. 


Vol 1295 07 No Gy pages. 1 7283-1, ate), 


2 Do | 
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Be Fey VEL. ARCTIC AND > ANEARLIS 
 ANew HigheLntl tude Exped! tion 


< een following Is the. ae of 0 beet nottes roeentty appeneing in reo GHT 


:s “Every year tn. the cases when elear sunny duys set an and | 
drift ice has still not been subjected to summer thawing, the rqpearch 
work of Soviet alr expeditions begins anew in the high latituded! of the 
Arctic. The next expedition, "Severel2," is now in pespanation 


In a conversation with a ‘correspondent. of Pravda, V. Ve F 
Director of the Arctic and AUP pase aaa pious as fol 


| on the tee of: beiecel. groups of scientists in various regions off the 
Arctic Ocean. They will accomplish oceanographic, ice research |pnd geo= 
physical work. Thin will continue. the systematic research which has been} 
|} conducted in the Central Arctic during the entire. period of the post=war 
years. " 


"in addition, the air ecrres will senanae ea ninth sciantific 
research drift station to the northwest of Wrangel Island. Eactl-ot the 
participants in the forthcoming drift of the station "Severnyy F 
(abbreviated "SP=9") will combine 2 or 3 specialties. This, whi 
taining the established scope of research activities, will cons! 

| decrease the total number of station personnel required." — 


WA change will also be made in the personnel assigned to thk 
station "SP={8." The present staff of polar specialists at this 
has worked under exceptionally difficult conditions. From the Hp 
| of the drift, beginning in April of last year, the ice. floe has |bake 
. [an extremely tortuous route. and has. decreased in size.” 
12," aime ? nee ae page, nee eee 


Thermal 1 Regine of the Snow Cover in Antarctica an | a te ae re 


_. This article considers the peculiarities of the radiationat and 
thermal properties of the upper layer of the snow cover; this has not 
- been adequately treated in Antarctic research literature. A variety — 
of instruments were used at such Soviet stations as Mirnyy and Pioner- 


: - skaya to measure temperature at surface level and.a number of sub- 


surface’ levels as far down as 16 meters, It is data collected on. the 
. Second Antarctic Continental nae that Serves as the basis for 
this’ Papers, . 


a 
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the following sonslua fons m may hes dvavn from this resuarsit 


ees The resulting quantitative. indices for: the radintional and. thermal 
properties of. the ynov, thermal exchange and distribution of ee 
ab vartous depths, reflect the cone one of the formation of the snot. 
cover in Antarctica. 


i 8. The current of total radiation in Antarctica in the summer, us 
A result of the great transparency of the atmosphere, ig considerably 
| grentar’ than in the Aretic and {ts even ie than ‘in eaueton tal datitudes. 


; 3. The mean \ annual value of the albedo of the Snow cover on the 

Antarctic coast varies from 83% In. the summer to 92% in the winter. The 
. percentage of absorbed short-wave raucation is 15-18% in the summer. and 

— -Bel% in the wintse. This insignificant part of the incoming PaUte SOR 
. ds the basic source of heat reaching the snow cover. 


ok. The cooling of the snow. surface due to radiation ts Te) arse 

that even the considerable velocity of the wind characteristic of the. 

— coast does. not lead to dissolution of inversions in the near-surface 
- dayer of the a MIEPNEROS = : 


nhs : Se The changenli lity of the radtatdonal- and ees becuse of. 

the snow in time is not greats; this indicates the low intensity. of 
development of thermal processes and of phase transformations talting . 
place in the upper layers of the snow. ("Thermal Regine of the Snow 

Cover in Antarctica," by I. D. Kopanev, Livestiya Akadenti Nauk Sa Oe 

; neriye Seoddulenesinyn, No 12, 195 95 pages 1,631-1, 638) 


tlew New Valley. Discovered in Ant arctica. 


. A newly discovered valley. in eastern Antarctica was named the . 
- International Geophysical Year by the Interdepartnental Commission for — 
the Study of Antare tica of the Acadeny of Sciences Veen mes 5 


ee The nother portion of this aigentic valley near Olaf Prydz Bay 

M3 was explored by the tnited forces of an Australian, British and Anerican 
expedition. Further along toward the Pole of Relative Inaccessability, 
where the valley borders the Sovetsioye mountain plateau, it was sludied 
: ; by an Antarctic expedition of the USSR, The valley's length is about aa 
1,300 kilometers, and its average width about 600 kilometers. The most 
accurate outline of this valley was first given only on Soviet published 

maps. (Nantarctic Newse ; Moscow, Eavesti yas 1p February neg page Mh) 


ae woo 
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